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1. Introduction
In contribution [1], LTE operation in the lower band 1 region (1920-1940 MHz) was discussed. In Japan, there is an adjacent PHS band at 1884.5-1915.7 MHz, which is protected with -41 dBm/300 kHz emissions limit when NS_05 is signalled.

Currently, the PHS protection requires a guard band of 4 MHz + CBW from the LTE uplink channel edge. This means that in the lowest 20 MHz of band 1, single carrier deployments with wider than 10 MHz CBW are not possible.
Contribution [1] presents a new interpretation of the guard band, so that with wider carriers some of the guard band would be inside the LTE channel, implemented with resource allocation restrictions. This would enable existing UEs to utilize the wider CBWs, maximize the downlink capacity without carrier aggregation while still keeping UL capacity roughly at the same level as with a 10 MHz carrier. The concept is further explained in the agreed way forward document [2], and is illustrated below:
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Figure 1: New guard band concept for PHS protection in the lower band 1 region in Japan. [2]
This document provides simulation results for analysing the needed guardbands and other resource allocation restrictions, when operating according to this concept.

2. Discussion

The uplink emissions were simulated for two LTE uplink carriers, namely 15 MHz CBW at 1925-1940 MHz, and 20 MHz CBW at 1920-1940 MHz. The assumption is that the UE does not use the A-MPR associated with NS_05 signalling, because the lower channel edge is inside the guardband that is specified in TS 36.101.

The UL emission spectrum was simulated for all legal Rel-8 RB allocations for the 15 and 20 MHz CBWs. The simulation assumptions were as follows:
· Modulator LO and image suppression of 25 dBc; CIM3 60 dBc.
· PA operating point calibrated for each CBW separately, so that with full RB allocation, ACLR and generic SEM requirements are met with QPSK signal at +22 dBm output power (1 dB MPR). The same operating point is used for all RB allocations.
· No extra duplexer attenuation is assumed towards the protected frequency range, as the frequency separation is small. Regular TX-Antenna losses of 4 dB are assumed over the complete analysis range.
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Figure 2: 15 MHz CBW with 75RB (left) and 1RB (right) allocation, emission spectrum at antenna port. The peak emissions at ≤1915.7 MHz exceed SEM by 12.1 and 23.2 dB, respectively.
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Figure 3: 20 MHz CBW with 100RB (left) and 1RB (right) allocation, emission spectrum at antenna port. The peak emissions at ≤1915.7 MHz exceed SEM by 17.4 and 23.2 dB, respectively.
For the complete sweep of legal RB positions, we get the following emissions:
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Figure 4: 15 MHz CBW (top) and 20 MHz CBW (bottom) peak emissions to PHS band.
Both channel bandwidths will require some PUCCH overprovisioning, and also other RB restrictions.
Below are also shown the detailed SEM margins for each RB position:
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Figure 5: 15 MHz CBW (top) and 20 MHz CBW (bottom) SEM margin to –41 dBm/300kHz for each legal Rel-8 RB position.
Selecting at least 4 dB margin to be used, the following scheduler restrictions could be feasible:
Table 1: Permitted RB allocations for 15 MHz CBW centered at = 1932.5 MHz
	Parameter
	
	
	
	
	

	RB_start
	0 - 7
	8 - 14
	15 - 21
	22 - 66
	67 - 74

	L_CRB [RBs]
	> 0
	≤ 25
	≤ 36
	≤ 40
	> 4

	Permitted?
	No
	Yes
	Yes
	Yes
	Yes


Table 2: Permitted RB allocations for 20 MHz CBW centered at = 1930.0 MHz
	Parameter
	
	
	
	

	RB_start
	0 - 24
	25 - 34
	35 - 74
	75 - 99

	L_CRB [RBs]
	> 0
	≤ 20
	≤ 32
	> 6

	Permitted?
	No
	Yes
	Yes
	Yes


PUCCH would be placed in the first permitted region, i.e. in the RB indexes 8-10 and 64-66 for 15 MHz CBW, and in the indexes 25-27 and 72-74 for 20 MHz CBW.
3. Conclusion

In this contribution, we provide simulation results to analyse the lower band 1 coexistence with PHR band in Japan. Simulation results have been presented for 15 and 20 MHz channel bandwidths, which are not currently possible to deploy, given the NS_05 specification. If the NS_05 specification is interpretation is changed so as to allow unused resource blocks within the LTE channel to count as guard band, the contribution presents possible resource allocation restrictions that would give sufficient margin for existing UEs to be used in such network deployment.
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